10/517941 




Ctrl phage SC02012 SC02008 SC02009 SC02010 SC02011 SC02021 



FIGURE 1 



1/21 



WO 03/106498 



10/517941 

PCT/EP03/06341 





2/21 



WO 03/106498 



10/517941 

PCT/EP03/06341 




3/21 



WO 03/106498 



10/51794! 

PCT/EP03/06341 




4/21 



10/517941 



WO 03/106498 




PCT/EP03/06341 






u 

<D 
U 

& 

•H 
Ixi 





tm 



5/21 



10/517941 





6/21 



WO 03/106498 



10/517941 

PCT/EP03/06341 



Perc6 OX40 transfectant 




Ctrl phage 



Anti-OX40 
phage sc02022 



Anti-OX40 
phage sc02023 



M13 anti-phage PE ► 
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Anti-human OX40R scFv SC02008 



Ncol 

MAEVQLVESGGGLVQPGGSLR 
143 CCATGGCTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGAGGGTCCCTGAG 

IiSCAASGFTFSNYTMNWVRQAPG 
214 ACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAACTACACGATGAACTGGGTCCGCCAGGCGCCCGGGA 

KGLEWVSAI SGSGGSTYYADSVKG 
285 AGGGGCTGG AGTGGGT CTC AGCT ATT AGTGGT AGT GGTGGT AG C AC AT ACT ACGC AGAC TC C GT GAAGGGC 

RFTISRDNSKNTLYLQMNSLRAED 
356 CGGTTCACC ATCTCC AGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGA 

TAVYYCAK DRYSQVH YA.LDY W G Q 
427 C ACGGCCGTGTATT ACTGTGCCAAAGACCGCT ACTCCCAGGTGCACTACGCGTTGGATTACTGGGGCCAGG 

GTLVTVLEGTGGSGGTGSGTGTSE 
498 GCACCCTGGTGACCGTGCTCGAGGGTACCGGAGGTTCCGGCGGAACCGGGTCTGGGACTGGTACGAGCG AG 

LDIQMTQSPDSLPVTPGEPASISC 
569 CTCGACATCCAGATGACGCAGTCTCCAGACTCACTGCCCGTCACCCCTGGAGAGCCGGCCTCCATCTCCTG 

RSSQSLLHSNGYNYLDWYLQKAG 
640 C AGGTCT AGTCAGAGCCTCCTGCATAGT AATGGATACAACTATTTGGATTGGT ACCTGCAGAAGGCAGGGC 

QSPQLLIYLGSNRASGVPDRFSGS 
711 AGTCTCC AC AGCTC C TG ATCT ATT TGGGTT C T AATCGGGCCTCCGGGGTCCC TGAC AGGT T C AGTGGC AGT 

GSGTDFTLKISRVEAEDVGVYYCQ 
782 GGATCAGGCACAGATTTTACACTGAAAATC AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCCA 

NotI 



QYYNHPTTFGQGTKLEIKRAA 
853 GCAGTACTACAACCACCCGACGACCTTCGGCCAGGGCACCAAACTGGAAATCAAACGCGCGGCCGC 



Figure 5 
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Anti-human OX40R scFv SC02009 



NCOI 

143 



214 
285 
356 
427 
498 
569 
640 
711 
782 
853 



MAEVQLVESGGGL 
CCATGGCTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTG 



V QPGGSLRLSCAASGFTFSGYSMN 
GTCCAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGCGGCTACTCTATGAA 

WVRQAPGKGLEWVGRTRNKANSY 
CTGGGTCCGCCAGGCGCCCGGGAAGGGGCTGGAGTGGGTTGGCCGTACTAGAAACAAAGCTAACAGTTACA 

TTEYAASVKGRFTISRDDSKNSLY 
CCACAGAATACGCCGCGTCTGTGAAAGGCAGATTCACCATCTCAAGAGATGATTCAAAGAACTCACTGTAT 

LQMNSLRAEDTAVYYCAKDRYVNT 
CTGCAAATGAACAGTCTGAGAGCCGAGGACACAGCCGTGTATTACTGTGCCAAAGACCGCTACGTCAACAC 

S N A F D Y WGQGTLVTVLEGTGGSG 
GTCGAACGCGTTCGATTACTGGGGCCAGGGCACCCTGGTGACCGTGCTCGAGGGTACCGGAGGTTCCGGCG 

GTGSGTGTSELDIQMTQSPDSLPV 
GAACCGGGTCTGGGACTGGTACGAGCGAGCTCGACATCCAGATGACACAGTCTCCAGACTCACTGCCCGTC 

TPGEPASISCRSSQSLLHSNGYNY 
ACCCCTGGAGAGCCGGCCTCCATCTCCTGCAGATCTAGTCAGAGCCTCCTGCATAGTAATGGATACAACTA 

LDWYLQKPGQSPQLLIYLGSNRA 
TTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTAATCGGGCCT 

SGV PDRFSGSGSGTDFTLKISRVE 
CCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAG 

AHHVGVYYCQQYPLGPPTFGQGTK 
GCTCACCATGTTGGGGTTTATTACTGCCAGCAGTACCCGCTGGGCCCGCCCACCTTCGGCCAGGGCACCAA 

NOtI 



LEI K R A A 
924 ACTGGAAATCAAACGCGCGGCCGC 



Figure 6 
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Anti-human OX40R scFv SC02010 



Ncol 



M A E V Q L V 

7 2 CCATGGCTGAGGTGC AGCTGGTGG 

ESGGGLIQPGGSLRLSCAASGFTF 
143 AGTCTGGGGGAGGCTTGATCC AGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTC 

SGYPMNWVRQAPGKGLEWVAVISY 
214 AGCGGCTACCCTATGAACTGGGTCCGCCAGGCGCCCGGGAAGGGGCTGGAGTGGGTGGCAGTTATATCATA 

DGSNKYYADSVKGRFTISRDNSK 
285 TGATGGAAGTAATAAATACTACGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGA 

NTLYLQMNSLRAEDTAVYYCAR D M 
356 ACACGCTGTATCTGCAAATGAACAGCCTGAGAGCTGAGGACACAGCCGTGTATTACTGTGCAAGAGACATG 

S ,G F H E F D Y WGQGTLVTVLEGTGGS 
427 TCCGGCTTCCACGAGTTCGATTACTGGGGCCAGGGCACCCTGGTGACCGTGCTCGAGGGTACCGGAGGTTC 

GGTGSGTG TSELTQSPSSL SASV 
498 CGGCGGAACCGGGTCTGGGACTGGTACGAGCGAGCTCACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAG 

GDRVTITCRASQSISSYLNWYQQK 
569 GAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGAGCATTAGCAGCTACTTAAATTGGTATCAGCAGAAA 

PGKAPKLLIYAASSLQSGVPSRFS 
640 CCAGGGAAAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG 

GSGSGTDFTLTI SSLQPEDFATY 
711 TGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACT 



NotI 



YCQQSYSTPPTFGQGTKVEIKRAA 
782 ACTGT C AAC AG AGTT AC AGT ACC C CTC C AACGT TCGGC C AAGGGAC C AAGGT GG AG ATC AAACGTGCGGCC 

853 GC 



Figure 7 
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Anti-human OX40R scFv SC02011 



Ncol 

MAEVQLVESGGGVVQPGR 
CC ATGGCTGAGGTGCAGCT GGTGG AGTC TGGGGGAGGC GT GGTC C AGCCTGGG AGGT 

S LRLSCAASGFTFSDYTMNWVRQA 
CCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGCGACTACACGATGAACTGGGTCCGCCAGGCG 

PGKGLEWVSSISGGSTYYADSRKG 
CCCGGGAAGGGGCTGGAGTGGGTCTCATCCATTAGTGGTGGTAGCACATACTACGCAGACTCCAGGAAGGG 

RFTISRDNSKNTLYLQMNNLRAE 
C AGAT TC AC C ATC TCC AG AG AC AATTCCAAG AAC ACGCTGT ATC TTC AAAT G AAC AACCT G AG AGC TG AGG 

DTAVYYCAR DRYFRQQNAFDY W G Q 
ACACGGCCGTGTATTACTGTGCAAGAGACCGCTACTTCAGGCAGCAGAACGCGTTCGATTACTGGGGCCAG 

GTLVTVLEGTGGSGGTGSGTGTSE 
498 GGCACCCTGGTGACCGTGCTCGAGGGTACCGGAGGTTCCGGCGGAACCGGGTCTGGGACTGGTACGAGCGA 

LDIQMTQSPVTLPVTPGEPASIS 
569 GCTCGACATCCAGATGACTCAGTCTCCAGTCACCCTGCCCGTCACCCCTGGAGAGCCGGCCTCCATCTCCT 

CRSSQSLLHSNGYNYLDWYLQKPG 
GCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAACTATTTGGATTGGTACCTGCAGAAGCCAGGG 



143 



214 



285 



356 



427 



640 
711 
782 

853 



QSPQLLIYLGSNRASGVPDRFSGS 
CAGTCTCCACAGCTCCTGATCTATTTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAG 

GSGTDFTLKISRVEAEDVGVYYC 
TGGATCAGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCC 

NotI 



QQ Y LTA P P TFGQGT K L EI K R A A 
AGC AGTACCT CAC GGCCC CGCC C ACCTTCGGC C AGGGC ACC AAAC TGG AAATCAAACGCGCGGCCGC 



Figure 8 
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Anti-human OX40R scFv SC02012 



Ncol 



MAEVQLVE 
CCATGGCTGAAGTGCAGCTGGTGGA 

SGGGLVKPGGSLRLSCAASGFTFS 
AAGCGGCGGCGGCCTGGTGAAGCCGGGTGGCAGCCTGCGCCTGAGCTGCGCCGCTAGCGGCTTCACCTTTA 

NDSMNWMRQAPGKGLEWVANINQ 
GCAACGACTCGATGAACTGGATGCGCCAGGCCCCGGGCAAAGGCCTCGAATGGGTGGCCAATATCAATCAG 

DGNEKYYADSVKGRFTISRDNSKN 
GATGGCAACGAAAAATATTACGCCGACTCTGTCAAAGGCCGCTTCACCATCAGTCGCGATAACTCCAAAAA 

SLYLQMNSLRDEDTALYYCAR A R 

CTCCCTGTACCTGCAGATGAACAGCCTGCGCGACGAAGATACCGCCCTGTACTACTGCGCACGCGCCCGCG 

AAGTIFDY WGQGTLVTVLEGTGGS 
CCGCCGGCACCATCTTCGATTACTGGGGCCAGGGCACCCTGGTGACCGTGCTCGAGGGTACCGGAGGTTCC 

GGTGSGTGTSELDIQMTQSPSSLS 
GGCGGAACCGGGTCTGGGACTGGTACGAGCGAGCTCGATATCCAGATGACCCAGAGCCCGAGTTCCCTGAG 

ASVGDRVTITCRASQNVSNYLTW 
CGCCTCCGTGGGCGACCGCGTGACCATCACCTGCCGCGCCAGCCAGAACGTCAGCAACTACCTGACCTGGT 

YQQKPGKAGKLLIYAAS S LQSGVP 
ACCAGCAGAAACCGGGCAAGGCTGGCAAACTGCTGATTTACGCCGCCAGCAGCCTCCAAAGCGGCGTGCCG 

SRFSGSGSGTDFTLTISSLQPEDF 
TCTAGATTCAGTGGCTCCGGCTCCGGAACCGATTTTACCCTGACCATCAGCAGCCTGCAGCCGGAAGATTT 

ATYYCQQSYFNPATFGQGTKLEI 
CGCT ACCT AC T AT TGT C AGC AGTCC T AC TT C AACCC GGC GAC CTTC GGC CAGGGC ACC AAACTGG AAAT C A 

Not I 



K R A A 
AACGCGCGGCCGC 



Figure 9 
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214 
285 
356 
427 
498 
569 
640 
711 
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Anti-human OX40R scFv SC02021 



Ncol 

MAEVQLVESGGGL 
CCATGGCTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTG 

VQPRGSLRLSCAASGFTFSS YAMN 
214 GTACAGCCTAGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTACGCGATGAA 

WVRQAPGKGLEWVAVI SYDGSNK 
CTGGGTCCGCCAGGCGCCCGGGAAGGGGCTGGAGTGGGTGGCAGTTATATCATATGATGGAAGCAATAAAT 

YYADSVKGRFTI SRDNSKNTLYLQ 
ACTACGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAA 



143 



285 



356 



MNSLRAEDTAVYYCAK D R Y I T LP N 
427 ATGAACAGCCTGAGAGCTGAGGACACAGCCGTGTATTACTGTGCCAAAGACCGCTACATCACGTTGCCGAA 

A L p y WGQGTLVTVLEGTGGSGGT 

CGCGTTGGATTACTGGGGCCAGGGCACCCTGGTGACCGTGCTCGAGGGTACCGGAGGTTCCGGCGGAACCG 



498 



G S G TGTSELDI Q M T Q S PVSLP VTP 
569 GGTCTGGGACTGGTACGAGCGAGCTCGACATCCAGATGACCCAGTCTCCAGTCTCACTGCCCGTCACCCCT 

GEPASISCRSSQSLLHSNGYNYLD 
GGAGAGCCGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAACTATTTGGA 

WYLQKPGQSPQLLI YLGSNRASG 
TTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTAATCGGGCCTCCGGGG 

VPDRFSGSGSGTDFTLKISRVEAE 
T CCCTG AC AGGT TC AGTGG CAGTGG ATC AGGC AC AGATTTT AC ACT G AAAATC AGC AGAGT GG AGGCT GAG 

DVGVYYCQQYKSNPPTFGQGTKVE 
GATGTTGGGGTTTATTACTGCCAGCAGTACAAGTCGAACCCGCCCACCTTCGGCCAGGGCACCAAAGTGGA 

NotI 



640 



711 



782 



853 



I K R A A 
924 AATCAAACGCGCGGCCGC 



Figure 10 
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Anti-human OX40R scFv SC02022 



NCOI 



MAEVQLVE SGGG 
C CAT GGCCG AGGTGC AGCTGGTGG AGT CTGGGGG AGGC 

LVHPGGSLRLSCAGSGFTFSSYAM 
TTGGTACATCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGGCTCTGGATTCACCTTCAGTAGCTATGCTAT 

HWVRQAPGKGLEWVSAIGTGGGT 
GCACTGGGTTCGCCAGGCTCCAGGAAAAGGTCTGGAGTGGGTATCAGCTATTGGTACCGGTGGTGGCACAT 

YYADSVQGRFTI SRDNAKNSLYLQ 
ACT AT GCAG ACTC CGT GC AG GGCCG ATTC ACC ATCT CC AG AG AC AATGC C AAG AAC TCCT TGT ATC TTC AA 

MNSLRAEDTAVYYCAR YDEPLTIY 
ATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCAAGATACGACGAGCCGCTGACGATTTA 

W F P S WGQGTLVTVSSGGGGSGGG 
CTGGTTTGACTCCTGGGGCCAAGGTACCCTGGTCACCGTCTCGAGTGGTGGAGGCGGTTCAGGCGGAGGTG 

GSGGGGSEIELTQSPATLSLSPGE 
GCTCTGGCGGTGGCGGATCGGAAATTGAGCTCACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAA 

RATLSCRASQSVSSYLAWYQQKPG 
AGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAACCTGG 

QAPRLLIYDASNRATGI PARFSG 
CCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTGGCATCCCAGCCAGGTTCAGTGGCA 

SGSGTDFTLTISSLEPEDFAVYYC 
GTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGT 

NotI 



QQRSNWPPAFGGGTKVEIKRAA 
CAGCAGCGTAGCAACTGGCCTCCGGCTTTCGGCGGAGGGACCAAGGTGGAGATCAAACGTGCGGCCGC 



Figure 11 
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Anti-human OX40R scFv SC02023 



72 



143 



214 



640 



711 



Ncol 

MAEVQLVE 
CC AT GGCCG AGGTGC AGC TGGTG GAG 

SGGGLVHPGGSLRLSCAGSGFTFS 
TCTGGGGGAGGCTTGGTACATCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGGCTCTGGATTCACCTTCAG 

SYAMHWVRQAPGKGLEWVSAIGT 
TAGCTATGCTATGCACTGGGTTCGCCAGGCTCCAGGAAAAGGTCTGGAGTGGGTATCAGCTATTGGTACTG 



GGGTYYADSVMGRFTI SRDNSKNT 
285 GTGGTGGCACATACTATGCAGACTCCGTGATGGGCCGGTTCACCATCTCCAGAGACAATTCCAAGAACACG 

L YLQMNSLRAEDTAVYYCAR Y D N V 
356 CTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCAAGATACGACAATGT 

MG LYWFDY WGQGTLVTVSSGGGG 
427 GATGGGTCTTTACTGGTTTGACTACTGGGGCCAAGGTACCCTGGTCACCGTCTCGAGTGGTGGAGGCGGTT 

S GGGGSGGGGSEIELTQSPATLSL 
498 C AGGCGGAGGTGGCTCTGGCGGTGGCGGATCGGAAATTGAGCTCACACAGTCTCCAGCCACCCTGTCTTTG 

SPGERATLSCRASQSVS SYLAWYQ 
569 TC TCC AGGG GAAAGAGC C ACC CTCT C CTGC AGGGCC AGTC AGAGTGTTAGC AG CT ACTT AGCCT G GT ACC A 



QKPGQAPRLLIYDASNRATGI PA 
AC AGAAAC CTGGC C AGG C T CC C AGGCTCCTC AT CT ATG AT GC ATC C AAC AGGGCC ACT GGC AT CCC AGCC A 

RFSGSGSGTDFTLTISSLEPEDFA 
GGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCA 



VYYCQQRSNWPPAFGGGTKVEIKR 
782 GTTTATTACTGTCAGCAGCGTAGCAACTGGCCTCCGGCTTTCGGCGGAGGGACCAAGGTGGAGATCAAACG 

NotI 
A A 

853 TGCGGCCGC 



Figure 12 
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BamHI(i682) 



Figure 13A 
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CYC1 




BamHI (1754) 



Figure 13B 
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5' Cloning site of pPicZccB 

KEK2 

Cleavage 

site 

Xhol EcoRI Sfil 

SLE K R^E A E A A GIHV AQP A 
1151 TCTCTCGAGA AAAGAGAGGC TGAAGCTGCA GGAATTCACG TGGCCCAGCC GGCCG 
AGAGAGCTCT TTTCTCTCCG ACTTCGACGT CCTTAAGTGC ACCGGGTCGG CCGGC 



5' Cloning site of pPicZFVH 



KEK2 

Cleavage 

site 

Xhol Ncol EcoRI Sfil 



SLE K R ▼ A M E A A GIHV AQP A 
1151 TCTCTCGAGA AAAGAGCCATGGAAGCTGCA GGAATTCACG TGGCCCAGCC GGCCG 
AGAGAGCTCT TTTCTCGGTACCTTCGACGT CCTTAAGTGC ACCGGGTCGG CCGGC 



Cysteine residues 
available for 

synthetic hinge fragment disuiphide bonding 

Flexible upper 

^ hinge region * \ 

NotI . ^ V 



Aaap kps tpp gssc ppc 
gcggccgcgc caaagccaag taccccacca ggttcttcat gtccaccatg 
cgccggcgcg gtttcggttc atggggtggt ccaagaagta caggtggtac 

Short linker Clal Xbal 



•PGS GGAP IDS GFL 
51 TCCAGGCTCT GGCGGTGCGC CAATCGATAG CGGCTTTCTA GA 
AGGTCCGAGA CCGCCACGCG GTTAGCTATC GCCGAAAGAT CT 



Figure 13C 
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FL2-H 
OX40-PE 



Control lgG1 




008 lgG1 




FL2-H 



011 lgG1 




FL2-H 



021 lgG1 




10° 10 1 



FL2-H 



023 lgG1 



a-human IgG PE 



Figure 15 
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